520 Rac'd PCT7PT8 2 1 SEP m 



FORMPTO-1390 
(REV 1-98) 



U S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 

1749-258 



U S APPLICATION NO (If known, see 37 C F R 1 5\ 

09/381508 



INTERNATIONAL APPLICATION NO 

PCT/GB98/00863 



INTERNATIONAL FILING DATE 

MARCH 20, 1998 



PRIORITY DATE CLAIMED 

MARCH 21, 1997 



TITLE OF INVENTION 

"EXPANDABLE SLOTTED TUBING STRING AND METHOD FOR CONNECTING SUCH A TUBING STRING" 



APPLICANT^) FOR DO/EO/US 

Paul David Metcalfe 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
^ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 



% □ 

3..: E3 

4. □ 

5. E3 



This is an express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay examination until the 
expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 
A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. 13 is transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ has been transmitted by the International Bureau. 

c □ is not required, as the application was filed in the United States Receiving Office (RO/US). 



□ 



A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 
a □ are transmitted herewith (required only if not transmitted by the International Bureau), 

b. □ have been transmitted by the International Bureau. 

Ct ^ have not been made; however, the time limit for making such amendments has NOT expired. 

<j. □ have not been made and will not be made. 

8. □ A translation of the amendments to the claims under PCT Article 19 (35 U.S.C 371(c)(3)). 

9. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 1L To 16. Below concern other documents) or information included: 

An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 

Other items or information: 



11. 


□ 


12. 


□ 


13. 


□ 


14. 


□ 


15. 


□ 


16. 


□ 



420 Rec'd PCT/PTO 2 1 SEP 1999 



U.S. APPLICA'QJ® O^cnSt, F ^ ^ Q 


INTERNATIONAL APPLICATION NO 
PCT/GB98/00863 


ATTORNEY'S DOCKET NUMBER 
1749-258 


17. [3 The following fees are submitted: 
Basic National Fee (37 CFR 1.492(a)(l)-(5)): 

Neither international preliminary examination fee (37 CFR 1.482) nor International 

search fee (37 CFR 1.445(a)(2)) paid to USPTO and International Search Report 

not prepared by the EPO or JPO $970.00 

International preliminary examination fee (37 CRF 1.482) not paid to USPTO but International 

P~fl rl ,U T>a.nnrt nrtmnrfA fcsf thp FPO f\T TPO $840.00 

oCcircn ivepon preparcu vy uic hi w uj jr\j 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO but international 
search (37CFR 1 .445(a)(2)) paid to USPTO $760.00 
International preliminary examination fee (37 CFR 1.482) paid to USPTO 
But all claims did not satisfy provisions of PCT Article 33(l)-(4) $670.00 
International preliminary examination fee (37 CFR 1.482) paid to USPTO and all claims satisfied 
provisions of PCT Article 33(l)-(4) $ 96.00 
ENTER APPROPRIATE BASIC FEE AMOUNT 


CALCULATIONS | PTO USE ONLY 




$ 840.00 




Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 




Total Claims 


15 -20 = 


0 


X $18.00 


$0.00 




Independent Claims 


6 - 3 - 


3 


X $78.00 


$ 234.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $260.00 


$0.00 




TOTAL OF ABOVE CALCULATIONS = 


$ 1074,00 




Reduction by Vi for filing by small entity, if applicable. A Small Entity statement must also 
be filed. (Note 37 CFR 1.9, 1.27, 1.28). 


$0.00 




SUBTOTAL = 


$ 1074.00 




Processing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492(f)). 


$0.00 




TOTAL NATIONAL FEE = 


$ 1074.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied 
by an appropriate cover sheet (37 CFR 3.28, 3.3 1). S40.00 per property + 


$0.00 




TOTAL FEES ENCLOSED = 


$ 1074.00 






Amount to be 
Refunded 


$ 


Charged 


$ 



a. [3 A check in the amount of $ 1074.00 to cover the above fees is enclosed. 

b. Q Please charge my Deposit Account No. 16-0605 in the amount of $ to cover 

A duplicate copy of this sheet is enclosed. 



the above fees. 



c> ^ The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 

Account No. 16-0605. A duplicate copy of this sheet is enclosed. 

Note: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137 (a) or (b)) must be filed and granted to 
restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 
Samuel G. Layton, Jr. 



SIGNATURE 
REGISTRATION NUMBER 22,807 
ALSTON & BIRD LLP 
Post Office Drawer 34009 
Charlotte, NC 28234 
Tel, Charlotte Office (704) 331-6000 
Fax Charlotte Office (704) 334-2014 



"Express Mail" Mailing Label Number EL287630192US 
Date of Deposit: September 21, 1999 

I hereby certify that this paper or fee is being deposited with the United States 
Postal Service "Express Mail Post Office to Addressee" service under 37 CFR 
1.10 on the date indicated above and is addressed to BOX PCT, Attn: DO/US 
(PTO) Assistant Commissioner for Patents, Washington, DC 2023 1 . 



OTWSE REAVES 



PTO FORM- 13W> (REV 5-91) 



IN THE UNITED STATES DESIGNATED OFFICE (DO/US) 



09/381 
420 Rec'd PCT/PTO 2 1 SEP 



508 
1999 



In re: 

International Appl. No.: 
International Filing Date: 
For: 



Paul David Metcalfe 
PCT/GB98/00863 
March 20, 1998 
"EXPANDABLE SLOTTED 
TUBING STRING AND 
METHOD FOR CONNECTING 
SUCH A TUBING STRING" 



Attn: DO/US 



September 21, 1999 



Box PCT 

Assistant Commissioner of Patents 
Washington, DC 20231 



PRELIMINARY AMENDMENT 



Sir: 



Please amend the above-identified application as follows: 
In The Abstract : 

Please enter the attached Abstract. 
In The Specification : 

Please enter description page 1, as filed in the International Application with letter of July 
8, 1999 (attached to Preliminary Examination Report). 

In The Drawings : 

Please enter drawing sheet 2/2, as filed in the International Application with letter of June 
17, 1999 (attached to Preliminary Examination Report). 

In The Claims : 

Please enter the claims, pages 14-18, as filed in the International Application with letter 
May 27, 1999 (attached to Preliminary Examination Report), and amend as indicated below. 



In re: Paul David Metcalfe 
Inter'l Appl. No.:PCT/GB98/00863 
Page 2 of 3 
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ABSTRACT 



An expandable tubing assembly comprises a tubular connector (16) defining overlapping 
longitudinal slots (18), the connector (16) comprising end portions (20, 21) and an intermediate 
portion (22). The slots (18) extend over the whole length of the connector (16), but the only slot 
overlap occurs in the intermediate portion (22). The assembly further comprises lengths of 
expandable tubing (24, 25) defining overlapping longitudinal slots (12) and having end portions 
defining nodes (38) between and beyond the ends of the tubing slots (12). Tubing threads (28, 
29) are formed on the end most tubing nodes. The connector end portions define threads (26, 27) 
and are coupled with the threads (28, 29) formed on the nodes of the respective end portions of 
the tubing lengths. 
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This invention relates to a connector, and in 
particular to a connector farming part of an expandable 
tubing aasetdbly. The invention also relates to a method of 
connecting lengths of e;*pandable tubing , 
5 WOS3\ 25800 describes esppandabl-e tubing defining 

overlapping longitudinal slats, Diq. expansion of the 
cubing, by pushing or pulling a mandrel through the tubing, 
the slots expand to form diamond- shaped apertures. The 
expansion is accommodated by deformation of the fingers of 

1C metsl between the slats, this deformation taking place 
predominantly at the slot ends, and also by circumferential 
exteMiaii of the parts of the tubing wall beyond the slot 
ends. In expandable tubing developed by the applicants 
radial sxpan&itn ia achieved with the parts of the tubing 

15 wall between and beyond the slot end£ experiencing little 
if any deformation, fche^e parts being known as the tubing 
"nade?" 

Arrangements for connecting lengths of slotted tubing 
are disclosed in HQ96\37tfBI ftnd W0^7\219D1 P the disclosures 

20 of which are incorporated herein by reference. 3oth of 
these documents describe arrangements in which the end of 
one length of tubing d&fines £t male coupling portion which 
is received vithin a female coupling portion on the other 
length of tubing and attached thereto. 

25 T n another coupling arrangement , the eade of the 

tubing lengths ar* received withip an external coupling 



WO 98/42947 PCT/GB98/00863 

2 

sleeve. However, it has been found that, following 
expansion, the sleeve contracts radially by a significant 
extent; this creates a restriction in the bore defined by 
the tubing. 

According to the present invention there is provided 
a method of connecting lengths of expandable tubing 
defining overlapping longitudinal slots, the method 
comprising : 

providing a tubular connector defining overlapping 
longitudinal slots and comprising end portions; 

providing lengths of expandable tubing defining 
overlapping longitudinal slots and having end portions 
defining nodes between and beyond the ends of the slots; 
and 

connecting the connector end portions to nodes of 
respective end portions of the tubing lengths. 

According to another aspect of the present invention 
there is provided an expandable tubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising end portions ; 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions defining nodes 
between and beyond the ends of the slots; and 

the connector end portions being coupled to the nodes 
of the respective end portions of the tubing lengths. 

The formation of the connections between the connector 
end portions and the nodes of the tubing end portions 
provides for a relatively secure connection. Preferably, 
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the connector end portions and the nodes of the tubing end 
portions are threaded, and the absence of significant 
deformation at the nodes facilitates maintenance of a 
secure connection on expansion of the tubing lengths and 
the connector. 

Preferably also, the connector further comprises an 
intermediate portion selected to be of corresponding 
configuration to the tubing lengths, such that the 
expansion characteristics of the connected tubing assembly 
will be substantially constant over the connection. 

Preferably also, each connector end portion defines a 
slot to receive a corresponding tongue provided on the 
respective tubing length end portion. 

According to a further aspect of the present invention 
there is provided an expandable tubing assembly comprising: 
a tubular connector defining overlapping longitudinal 
slots, the connector comprising end portions and an 
intermediate portion; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions coupled to the 
connector end portions, 

at least the connector intermediate portion being of 
corresponding configuration to the tubing lengths, such 
that the expansion characteristics of the intermediate 
portion and the tubing lengths correspond. 

This aspect of the invention provides a connector 
which expands in a compatible manner to the adjacent tubing 
and thus facilitates reliable expansion of an expandable 
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tubing string. 

According to still further aspect of the present 
invention there is provided an arrangement for coupling 
lengths of expandable tubing, the arrangement comprising a 
sleeve defining overlapping longitudinal slots, first and 
second tubing lengths defining overlapping longitudinal 
slots, in use the sleeve and tubing lengths being radially 
expandable by deformation of fingers of material where 
adjacent circumf erentially spaced slots overlap, and 
connecting means for connecting the sleeve to the ends of 
the tubing lengths, the deformable fingers of the sleeve 
being axiaily spaced from the endmost deformable fingers of 
the respective tubing lengths. 

In use, on expansion of the tubing lengths and the 
sleeve, the deformation of the sleeve fingers will take 
place following the deformation of the endmost fingers of 
the first tubing length and prior to the deformation of the 
endmost fingers of the second tubing length. It has been 
found that, following expansion, there is little or no 
diametrical shrinkage of the sleeve, and the force 
necessary to expand the coupled tubing ends is 
approximately half that required to expand tubing ends 
coupled with a sleeve in which there is substantial overlap 
between the sleeve and the tubing ends. 

The invention also relates to a method for coupling 
the ends of first and second lengths of expandable tubing 
defining overlapping longitudinal slots and deformable 
fingers of material where adjacent circumf erentially spaced 
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slots overlap, the method comprising the steps of: 

providing a sleeve defining overlapping longitudinal 
slots and deformable fingers of material where adjacent 
circumferentially spaced slots overlap ; 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing such that the fingers of the 
sleeve are longitudinally spaced from the endmost fingers 
of the tubing lengths; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and tubing lengths. 

As used herein, the term slots is intended to 
encompass slots which extend through the walls of the 
sleeve and tubing, slots which extend only part way through 
the walls and any other appropriate weakening of the walls 
15 such as lines of bores or scallops. 

Preferably, the connecting means are provided at 
circumferentially spaced locations at the end of the tubing 
lengths beyond the endmost tubing fingers, and at the ends 
of the sleeve beyond the respective endmost tubing fingers. 
20 The connecting means may comprise pins, rivets, screws and 

the like for location in appropriate aligned bores provided 
in the sleeve and tubing lengths. Single fasteners may be 
provided beyond each tubing finger, or multiple fasteners 
may be provided. 

25 Preferably also, the unexpanded sleeve is of larger 

diameter than the tubing lengths. Most preferably, the 
sleeve and the tubing length are each of substantially 
constant diameter along their length. 
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According to a still further aspect of the present 
invention there is provided an arrangement for coupling 
lengths of expandable tubing, the arrangement comprising a 
longitudinally slotted sleeve, first and second tubing 
lengths defining overlapping longitudinal slots, in use the 
tubing lengths being radially expandable by deformation of 
fingers of material where adjacent circumf erentialiy spaced 
slots overlap, and connecting means for connecting the 
sleeve to the ends of the tubing lengths. 

The sleeve may be in the form of longitudinally 
extending strips of metal. Most preferably, the strips are 
rectilinear. On expansion, the strips of the sleeve move 
radially outwardly and separate circumf erentialiy . 
Initially, that is prior to expansion, the strips may be 
circumferentially connected, by frangible links such as 
wire, webs of material or one or more welds, to facilitate 
sleeve handling. 

The invention further relates to a method for coupling 
the ends of first and second lengths of expandable tubing 
defining overlapping longitudinal slots and deformabie 
fingers of material where adjacent circumferentially spaced 
slots overlap, the method comprising the steps of: 

providing a sleeve comprising longitudinally extending 
strips of material; 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing; and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and tubing lengths. 
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Preferably, the connecting means are provided at 
circumf erentially spaced locations at the end of the tubing 
lengths beyond the endmost tubing fingers, and at the ends 
of the sleeve. The connecting means may comprise pins, 
5 rivets, screws and the like for location in appropriate 

aligned bores provided in the sleeve and tubing lengths. 
Single fasteners may be provided beyond each tubing finger, 
or multiple fasteners may be provided. 

Preferably also, the unexpanded sleeve is of larger 
10 diameter than the tubing lengths. Most preferably, the 

sleeve and the tubing length are each of substantially 
constant diameter along their length. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
15 accompanying drawings, in which: 

Figure 1 is a sectional view of a length of expandable 
tubing, shown in an expanded configuration; 

Figure 2 is a sectional view of an expandable tubing 
assembly in accordance with a first embodiment of the 
2 0 present invention; 

Figure 3 is a schematic plan view of an arrangement 
for coupling lengths of expandable tubing in accordance 
with a second embodiment of the present invention; 

Figure 4 is a sectional view of Figure 3; and 
25 Figure 5 is a schematic plan view of an arrangement 

for coupling lengths of expandable tubing in accordance 
with a third embodiment of the present invention; 

Reference is first made to Figure 1 of the drawings, 
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which illustrates a length of expandable tubing 10. In its 
initial configuration, the tubing 10 is simply a length of 
pipe in which a series of longitudinal slots 12 have been 
machined. Applying a radially outward force to the tubing 
wall, by passing a mandrel through the tubing, causes the 
tubing to expand such that the slots 12 become diamond- 
shaped openings . 

The tubing 10 is supplied in lengths suitable for 
transportation and handling and these are joined to one 
another on surface to create a tubular string. The 
assembly 14 illustrated in Figure 2 of the drawings allows 
lengths of expandable tubing 10 to be connected to form a 
string, as will now be described. 

The assembly 14 comprises a tubular connector 16 
defining overlapping longitudinal slots 18, the connector 
16 comprising end portions 20, 21 and an intermediate 
portion 22. The slots 18 extend over the whole length of 
the connector 16, but the only slot overlap occurs in the 
intermediate portion 22. 

The connector 16 is utilised to join the ends of two 
lengths of expandable tubing 24, 25, the ends of which are 
adapted to engage with the connector end portions 20, 21 as 
described below. 

The connector intermediate portion 22 is of 
substantially the same wall thickness as the tubing 24, 25, 
however the connector end portions 20, 21 are upset, that 
is they include portions of greater wall thickness than the 
tubing 24, 25 and are of a greater diameter than the tubing 
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24, 25. The inner walls of each connector end portion 20, 
21 define threads 26, 27 for engaging corresponding threads 
28, 29 on the outer surface of the tubing 24, 25. Inwardly 
of the threads 26, 27 the end portions 20, 21 define 
5 grooves 30, 31 to receive corresponding tongues 32, 33 

provided on the ends of the tubing lengths 24, 25. 

As noted above, the connector slots 18 only overlap in 
the intermediate portion 22, such that on expansion of the 
connector 16 and the tubing lengths 24, 25 the connector 16 

!0 is only subject to significant deformation in the 

intermediate portion 22, at and adjacent the slot overlap 
3 4 . The amount of deformation is substantially lower in 
the rest of the connector 16, particularly in the "nodes" 
36 between the ends of the longitudinally aligned slots 18. 

15 The tubing lengths 24, 25 feature nodes 38 between ad 

beyond the ends of the tubing slots 12 and the tubing 
threads 28, 2 9 are formed on the end most tubing nodes. 

In use, the tubing lengths 24, 25 are connected by 
first making up the connector 16 to one tubing length 24, 

2 0 and then making up the second tubing length 25 to the other 

end of the connector 16 . A number of tubing lengths are 
connected in this way to form a tubing string, which is run 
into a wellbore. Once in a desired position, an expansion 
mandrel is run through the tubing string, and radially 

2 5 extends the connector 16 and the tubing lengths 24, 25. In 

doing so, the connector slots 18 and tubing slots 12 are 
expanded to define diamond shaped openings, as are 
illustrated in Figure 1. As described above the connector 
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is only subject to substantial deformation at the slot 
overlaps 34, such that the metal of the slot end portions 
20, 21 is subject to minimal deformation. As the 
deformation of the metal of the connector occurs primarily 
5 in the intermediate portion 22, which is of corresponding 

diameter and thickness to the tubing 24, 25, the expansion 
properties of the connector 16 are similar to the tubing 
24, 25, such that the connector 16 and tubing lengths 24, 
2 5 will expand in corresponding and predictable manner, 

10 minimising the occurrence of irregularities in the internal 

diameter of the expanded tubing string. 

From the above description it will be apparent to 
those of skill in the art that the assembly 14 provides a 
convenient means for connecting expandable tubing lengths. 

15 It: is recognised that, for some applications, users may 

prefer to include coupling means between the connector end 
portions and the tubing lengths in addition to the thread 
connection, and in such cases screws, rivets, pins or the 
like may be provided to extend between the end portions 20, 

20 21 and the tubing lengths 26, 27. 

Reference is now made to Figures 3 and 4 of the 
drawings which will illustrate an arrangement 50 for 
connecting first and second lengths 52, 54 of expandable 
tubing utilising an expandable sleeve 56 secured to the 

25 ends of the tubing lengths 52, 54 by screws 58. The tubing 

walls 60, 61 and the sleeve wall 62 define overlapping 
longitudinal slots 64, 65, 66. Expansion of the tubing 
lengths 52, 54 and the sleeve 56 is accommodated by 
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deformation of fingers of material 68, 69, 70 where the 
slots 64, 65, 66 overlap, and following deformation the 
slots 64, 65, 66 def ine diamond- shaped apertures. During 
expansion there is little or no deformation of the nodes 
5 72, 73, 74 between the longitudinally spaced slots 64, 65, 

66, and the screws 58 pass through bores in the endmost 
nodes 72, 73, 74 of the tubing lengths 52, 54 and the 
sleeve 56, at the ends of the tubing lengths 52, 54 and 
sleeve 56. Thus, the endmost deformabie fingers of the 

10 tubing lengths 68, 6 9 are axially spaced from the endmost 

fingers of the sleeve 70. 

In use, the tubing lengths 52, 54 and sleeves 56 are 
shipped in disassembled form. The tubing lengths 52, 54 
are made up on surface as the tubing is fed into the bore 

15 in which the tubing is to be utilised. In particular, the 

ends of the tubing lengths 52, 54 are located in the 
respective ends of the sleeve 56. The screws 58 are then 
located and tightened in the screw bores, A number of 
tubing lengths are made up to provide the desired length of 

20 tubing and the assembled tubing run into the bore. On 

reaching the desired location downhole, the tubing is 
anchored in place, and an expansion cone then pushed or 
pulled through the tubing. The cone expands the tubing 
length 52, 54 radially outwards such that, as mentioned 

25 above, the slots 64, 65, 66 become diamond- shaped, with the 

expansion being accommodated by deformation of the fingers 
68, 69, 70. The sleeve 56 deforms in a similar manner to 
the tubing lengths 52, 54. On moving through the 
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arrangement 50, the expansion cone deforms, in turn, the 
endmost fingers 68 of the first tubing length 52, the 
fingers 70a at the first end of the sleeve 56, the fingers 
70b at the second end of the sleeve 56, and finally the 
endmost fingers 69 of the second tubing length 54. 

In testing it has been found that the forces required 
to expand the connecting arrangement 50 are the same or 
only slightly higher than the forces required to expand the 
tubing lengths 52, 54. Also, the expanded sleeve 56 tends 
to retain its expanded form, and suffers little or no 
diametrical shrinkage after the expansion cone has passed 
through the sleeve 56. Thus, the present invention avoids 
the difficulties experienced with previously proposed 
sleeve connectors. Further, the connection arrangement 50 
15 is less expensive to produce than the male\female 

connectors as described in W096\37687 and WO97\21901. 

Reference is now made to Figure 5 of the drawings, 
which illustrates an alternative arrangement 110 for 
connecting first and second lengths 112, 114 of expandable 
2 0 tubing utilising an expandable sleeve 116 secured to the 

ends of the tubing lengths 112, 114 by screws 118. The 
tubing walls define overlapping longitudinal slots 124, 
125. However, unlike the first described embodiment, the 
sleeve wall is formed of individual longitudinally 
25 extending strips 126. Expansion of the tubing lengths 112, 

114 and the sleeve 116 is accommodated by deformation of 
fingers of material 128, 129 where the slots 124, 125 
overlap, and circumferential separation of the sleeve 
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strips 126. Following deformation the slots 124, 125 
define diamond- shaped apertures. During expansion there is 
little or no deformation of the nodes 132, 133 between the 
longitudinally spaced slots 124, 125, and the screws 118 
5 pass through bores in the endmost nodes 132, 133 of the 

tubing lengths 112, 114 and the ends of the sleeve strips 
126 . 

It will further be apparent to those of skill in the 
art that the above-described embodiment is merely exemplary 
0 of the present invention, and that various modifications 

and improvements may be made thereto, without departing 
from the scope of the present invention. 
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CLAIMS 

1, An expandable Cubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising an intermediate portion located 
5 between slotted end portions, the connector being radially 

expandable by deformation of fingers o£ material in the 
intermediate portion where adjacent circumf erentially 
spaced slots overlaps and 

lengths of expandable tubing defining overlapping 
10 longitudinal slots with nodes beyond the ends o£ the slots 

and having- slotted end portions, the cubing being radially 
expandable by deformation of fingers of material where 
adjacent circumf ereatially spaced slots overlap, 

the connector end portions being coupled to the nodes 
15 of respective end portions of the tubing lengths and the 
derormafale fingers of the sleeve being axially spaced from 
the end most deferrable fingers of the respective tubing 
lengths . 

2, The assembly o£ claim l r wherein the connector end 
20 portions and the nodes of the tubing end portion? are 

threaded. 

3, The assembly cf claim 1 or 2 wherein the intermediate 
portion is of corresponding configuration of the tubing 
lengths, such that the expansion characteristics of the 

AMENDPn QUCCT 
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connecced tubing assembly are* substantially constant over 
the connection, 

4. The assembly at claim 3, wher&in the connector 
intermediate portion is of substantially the same wall 
5 thickness of the tubing and wherein the connector end 

portions are upset. 



5 . The assenably of claim 4 wherein each connector end 
portion defines an internal thread for engaging a 
corresponding thread on an outer surface of the respective 
10 tubing end portion. 



6 . The assembly of any of the preceding claims wherein 
the connector end portions define grooves to receive 
corresponding tongues provided on the tubing length end 
portions. 



IS 7. An arrangement for coupling lengths of expandable 

tubing, the arrangement comprising: 

a sleeve defining overlapping longitudinal slots and 
being radially expandable by deformation of fingers of 
material wher£ adjacent circumf erentially spaced slots 

2 0 Overlap; 

firsc and second tubing lengths defining overlapping 
longitudinal slots and being radially expandable by 
deformation of fingers of material where adjacenc 
circumf erentially spaced slots overlap; and 
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IS 

connecting means for connecting the sleeve cq the ends 
of the tubing lengths, ends of the tubing lengths being 
received by respective ends of the slesvs, 

the deformabls fingers of the sleeve being axially 
5 spaced frotti the end most: deformahle fingers of the 

respective tubing lengths. 

9. The arrangement: of claim 7, wherein the connecting 
irieans are provided at circumferentially spaced Locations at 
the end of the tubing lengths beyond the end most tubing 
10 fingers, and at the ends of the sleeves beyond the 

respective end roost tubing fingers. 

9. Ths arrangement of claim 7 or 8, wherein the sleeve 
and the cubing lengths are: each of substantially constant 
diameter along their length. 

15 10 . A method of coupling the ends of first and second 

lengths of expandable tubing and expanding the coupled 
tubing lengths, the method comprising the steps of? 

providing a sleeve defining overlapping longitudinal 
slots and deformable fingers of mat^ri^l where adjacent 

2 0 circumf erentially spaced slots overlap; 

providing first and.' second lengths of expandable 
tubing defining overlapping longitudinal slots and 
deformable fingers of material where adjac&nt 
circumf erencialiy- spaaed sloes overlap? 

25 coupling the sle&ve to che ends of first ar,d second 
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lengths of expandable tubing such that the fingers of Che 
sleeve are longitudinally spaced from the end most fingers 
of the tubing lengths; and 

forcing an expansion number through, the connected 
S tubing lengths to e^and the sleeve and the tubing lengths, 

11. An arrangement for coupling lengths of expandable 
tubing, the arrangement comprising; a sleeve of 
longitudinally extending strips of metal; first and second 
tubing lengths defining- overlapping longitudinal slots and 

10 being radially expandable by deformation o£ fingers of 

material where adjacent circumferentially spaced slots 
overlap; and connecting means for connecting the sleeve :o 
the ends of the tubing lengths, 

12. The arrangement of claim 11, wherein the strips are 
IS rectilinear. 

13. The arrangement of claim 11 or 12, wherein the strips 
are initially circumferential ly connected by frangible 
links . 

14. A method for coupling the ends of first and second 
20 leugth3 of expandable tubing defining overlapping 

longitudinal slots and deformable fingers of material wher£ 
adjacent circumf erencially spaced slots overlap, the method 
comprising the steps of: 

providing a sleeve comprising longitudinally extending 
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strips of mAtarial; 

coupling the sleeve co the ends of first and second 
lengths of expandable tubing; and 

forcing an expansion member through the connected 
5 tubing lengths to expand the sleeve and tubing lengths. 

15. An expandable tubing asseirihly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising an intermediate portion between 
10 slotted upset end portions; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having slotted end portions defining 
nodes beyond the ends of the slots, the connector end 
portions being coupled to the nodes of respective end 
IS portions of the -cubing lengths, 

the connector intermediate portion being of 
substantially the same wall thickness as the tubing, such 
that the expansion characteristics of the connected tubing 
assembly are substantially constant over the connection, 
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